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Abstract. The investigations were made in the fruit nursery of the joint stock company “Fruit Nurseries”. It was 
studied the production technology of apple trees of “knip-baum” type and their later development in a 
superintensive orchard of the farm “I. Sitari”. 
There were studied the varieties Idared, Golden Delicious Reinders, Jonagold Boerekamp Early Queen, 
Granny Smith, Jonagored, Gloster and Čampion grafted on the M 9 rootstock. 
It was established that the grade of striking of the bench grafts of the varieties from the first field of fruit 
nursery was 96,0-99,0 %, the scions’ height was 94-126 cm. In the second field the obtained results correspond 
to the first category of the actual standards and have the tree height of 166-189 cm, trunk diameter – 16,5-17,2 
mm, the quality of sylleptic shoots – 4,5-11,0 pieces/tree and to the average length of the apple trees. The first 
obtained yield in the orchard in the first year after plantation was 0,16-1,30 t/ha, in the second year, depending 
on the variety, was 4,80-11,60 t/ha. 
 
INTRODUCTION 
 
The strategical direction of fruit-growing development in the Republic of Moldova 
means the efficient operation of the existing orchards that have an enormous potential and 
their further replacement with new and intensive ones that have a modern assortment and 
advanced technology, that assure an early crop yield, higher productivity and qualitative fruit. 
The concept and program about the fruit-growing development foresees that by 2020 the new 
type of fruit-growing plantations will increase to 100.000 hectares and that of the global fruit 
production will be 998.000 tones. The apple continues to be the basic fruit, that is about 44% 
of fruit-growing plantations and over 60% of global fruit production, including also the export 
here [6, 12].  
One of the main factors of modern orchard foundation, including the apple tree, is the 
superior quality of the planting stock: genetic superior (clonal), phytosanitary good (virus 
free), physiologically well-developed (certified). All the planting stock high qualities 
contribute to an early crop yield and the increase of plantation productivity with about 20-
25% in comparison with the ordinary one [2, 3]. 
In the countries with an advanced fruit-growing development like Holland, England, 
Italy, etc., the superintensive orchards are established with apple planting material, as a rule, 
in proportion of over 90% by bench grafting with the already formed crown in the second 
field of the fruit nursery from sylleptic shoots [4, 7, 9, 10, 11]. 
According to the researches made by I.M. Merejco [8], it results that the apple trees in 
the first five years of fructification in the orchard, grafted on dwarf rootstock and crowned in 
the fruit nursery, have produced on an average 75 kg of fruits per one tree, but the uncrowned 
1-year old trees – 66 kg/tree. 
Having the aim to solve rapidly the above mentioned problem, in 2004 in Republic of 
Moldova, on a surface of 6.5 ha was implemented a project financed by government of 
Holland to produce bench grafted apple trees of  “knip-baum” type and with the crown 
formation from sylleptic shoots in the second field of the fruit nursery [5]. 
 
MATERIAL AND METHOD 
 
The investigations were made during the period of 2004-2005 in the fruit nursery of 
the founded joint stock company “Fruit Nurseries” in collaboration between the joint-stock 
company “Codru-ST’ and the Dutch company “Van Rijn International”. The field was 
established on the second part of April with bench grafts made in March using the method of 
perfected copulation with detached branches. 
 It was used the M 9 biotype as a rootstock and as a graft the variety Idared, 
homologated in Republic of Moldova and the long-term varieties Golden Delicious Reinders, 
Jonagored Boerekamp Early Queen, Granny Smith, Jonagored, Gloster, Čampion. The 
marcottes were used for grafting having the diameter of 10,0 mm and the grafted and virus 
free branches were imported from Holland. 
The graft’s place was tied with a special film and the graft has been paraffined. The 
obtained grafts stratified by their placement in containers in vertical position, so that the 
bottom part of a marcotte (20-25 cm) to be buried in damp and wet layer sand. The 
stratification temperature in the refrigerator is +40C. The distance of plantation of grafted 
plants is 90 x 35 cm.  
In spring, in the second field, the annual trunks of the grafts have been shortened at a 
height of 50 cm from the graft’s place. At the same time with the growth of lateral shoots was 
made the clear up of the trunk leaving only the terminal one. To obtain sylleptic shoots on the 
main axis when they reached the length of 15-20 cm, the apical leaves were removed without 
touching the terminal growing bud. This technological operation is repeated 5-6 times, at an 
interval of 5-7 days. To stimulate the sylleptic shoots development, is made more frequent 
irrigation and fertilization with manures on the basis of nitrogen. The aerial part was tied on a 
support of bamboo.  
The aim of the researches consists in the determination of apple tree main indicators in 
the first and second field of the fruit nursery.  
The behavior of the mentioned variety apple trees in the first two years (2006-2007) 
after plantation was analyzed from 2006 in the orchard of the farm “I. Sitari” on a surface of 
17 hectares. The distance of plantation is 3,5 x 1,25 m. It was also studied the percentage of 
tree striking, the main indicators of aerial part development and the plantation productivity. 
The number of repetitions in each variant is 4. The number of fruit trees in the fruit 
nursery in each repetition is 20, and in the orchard – 8. The researches were made in field and 
laboratory conditions after accepted methods making experiments with fruit growing plants.      
  
RESULTS AND DISCUSIONS 
 
The strike and growth of bench grafts planted in the first field (fig. 1) for all the 
varieties on research constituted 96,0-99,0 %. The lowest strike degree registered the variety 
Čampion 96,0 %, and the highest the variety Jonagored. For the other varieties the strike 
degree was 97,5-98,5 %. In the fruit nursery practice such a bench graft strike and growth 
degree is considered to be very high [2], being assured by the grafting and plantation process 
and good care after plantation.   
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Fig. 1.The degree of planted bench-graftings’ strike in the first field of the fruit-growing nursery, %, 2004. 
 
 At the end of the first period of vegetation in the first field (table 1), the graft height, 
depending on the variety under research, is between the limits of 94-126 cm. The highest 
values of this index (126 cm) registered the variety Jonagored with more superior biological 
features and the lowest ones (94 cm) registered the variety Čampion. The graft’s height of the 
varieties Idared, Golden Reinders and Granny Smith is 112 cm. For Gloster and Early Queen 
the indicator under research represents 117 cm and respectively 108 cm.      
Table 1 
The principal indicators of apple tree development, bench-grafted, in the first year of vegetation in the fruit nursery 
Variety Graft height, cm Graft diameter, mm Leaf surface, m2/tree 
Idared 112 9,6 0,19 
Golden Reinders 112 9,3 0,19 
Early Queen 108 9,9 0,20 
Granny Smith 112 9,2 0,28 
Jonagored 126 10,2 0,21 
Gloster 117 9,9 0,27 
Čampion 94 9,3 0,24 
 
 The graft diameter at 10 cm above the grafting location is 9,2-10,2 mm. The leaf 
surface, depending on the variety under the study, is between the limits of 0,19-0,28 m2/tree.  
 Generally speaking, the height values, the graft diameter is between the characterized 
limits for the first growing vegetation in the fruit nursery of bench grafted apple trees.  
But due to the fact that the bench grafted apple trees remain in the second field of the 
fruit nursery, in spring they were cut at a height of 50-60 cm from the graft’s place (depends 
on the variety) and during the period of vegetation were leaded according to the system of 
crown formation from sylleptic shoots of “knip-baum” type practiced in Holland [1, 13]. 
  At the end of the second period of vegetation in the fruit nursery (table 2), the height 
of the studied varieties was 166-189 cm. The highest values registered the varieties Golden 
Reinders, Jonagored and Idared (184-189 cm), and the lowest the varieties Gloster, Čampion, 
Granny Smith and Early Queen – 166-170 cm. 
 
Table 2 
The main indicators of aerial part of benchgrafted apple trees in the second year of vegetation in the fruit nursery  
Variety Tree height, cm Trunk diameter, 
mm 
Average 
number of 
branches, 
piece/tree 
Average 
length of 
branches, cm 
Leaf surface, 
m2/tree 
Idared 189 16,8 9,3 34,0 0,46 
Golden Reinders 184 17,1 10,1 41,0 0,47 
Early Queen 170 16,5 10,2 46,5 0,66 
Granny Smith 169 16,8 11,0 38,9 0,57 
Jonagored 185 17,0 9,4 55,7 0,72 
Gloster 166 16,6 4,5 45,2 0,61 
Čampion 168 17,2 10,6 28,8 0,64 
DS 5% 5,99 0,36 0,99 5,30 - 
 
 The trunk diameter is an indicator that stays on the basis of apple tree quality 
establishment. The investigations made have demonstrated that the trunk diameter at the 
studied varieties was 16,1-17,2 mm. 
The average number of sylleptic shoots in the crown zone in the second field of the 
fruit nursery depends greatly on hereditary capacity of the variety sprout sylleptic shoots, 
depending in variety, constitutes 4,5-11,0 pieces/tree. Their average length is from 28,8 cm 
for Čampion variety to 55,7 cm for Jonagored variety or with 93 %, in comparison with 
Čampion, that depends, first of all, on the soil biological characteristics. The variety Idared, 
being considered a control variant, forms an average length of annual branches of 34,0 cm. At 
the other studied variety the average length of sylleptic shoots increased to 1,1-1,4 times. 
The leaf surface influences directly on the tree’s aerial and underground part develop-
ment that increases, depending on the variety, from 0,46 m2/tree at the control variant to 0,72 
m2/tree at the variety Jonagored, or with 56 %.  
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Fig. 2. The average number of bud-fruits formed on apple trees, benchgrafted and leaded after “knip-baum” type. 
 
  A very important index is considered to be the bud-fruits formations on a tree (fig. 2) 
that, depends on the variety under the study, is between the limits of 6,1-13,2 pieces/tree.  
 The obtained results demonstrate that all the indicators of the varieties under the study 
in the second field of the fruit nursery are corresponding to the first quality category 
according to the existing standards [14]. 
The orchard was established with apple trees of the varieties studied in the fruit-
growing nursery in autumn 2005. The percentage of striking (table 3) the fruit trees in spring 
2006 at the varieties on research was 99,7-100,0 %. The greatest percentage had registered the 
varieties Golden Reinders, Jonagored and Čampion, and the lowest the variety Granny Smith. 
The other varieties are in the middle position. 
Table 3 
The behavior of apple trees of „knip-baum” type in the 1st year after plantation 
Variety  Percentage of 
strike, % Tree height, cm 
Crown width, 
cm 
Average 
length of 
branches, cm 
Summed 
length of 
branches, cm 
Idared 99.8 204 105 11.8 1.41 
Golden Reinders 100.0 202 110 13.4 1.87 
Early Queen 99.9 190 116 16.3 2.05 
Granny Smith 99.7 185 108 15.2 1.97 
Jonagored 100.0 203 120 17.1 2.17 
Gloster 99.9 187 114 18.7 1.18 
Čampion 100.0 182 109 10.1 1.57 
The average  99.9 193 111 14.6 1.74 
 
 The aerial part of the apple trees in the first year after plantation depended on the 
biological features of the soil. The tree height varied from 182 cm to 204 cm. The crown 
width was 105-120 cm. the crown bioconstructive parameters in the first year after plantation 
depended on the registered indicators in the apple tree nursery and the average length of the 
obtained shoots during the vegetation.  
 The summed and average length of branches in the first year after plantation is 
reduced and depends on the branches quantity in crown zone and variety vigour of growing. 
The smallest average length of annual branches have registered the varieties Čampion, Idared 
and Golden Reinders – 10,1-13,4 cm, and the biggest average the varieties Jonagored and 
Gloster – 17,1-18,7 cm. The summed length of annual branches constitutes 1,18-2,17 cm. The 
summed and average length of annual growth, being reduced in the first year after plantation, 
is explained by the fact that the majority of branches have a horizontal position and there is an 
unbalance between the root system and the aerial part.  
 In the first year after plantation from 7 varieties the highest yield (table 4) registered 
the varieties Idared, Golden Reinders, Jonagored and Čampion (0,16-1,30 t/ha) that fructify 
prevalently on annual branches. 
Table 4 
The plantation productivity at the different apple varieties planted 
 with fruit trees of “knip-baum” type, t/ha 
Variety  2006 year 2007 year* Sum 2006-2007 year 
Idared 0.26 10.08 10.34 
Golden Reinders 1.30 10.00 11.30 
Early Queen - 9.40 9.40 
Granny Smith - 6.40 6.40 
Jonagored 0.16 11.60 11.76 
Gloster - 4.80 4.80 
Čampion 1.20 9.00 10.20 
* preventively calculated yield. 
 
 The bud-fruit quality, differentiated in the first year after plantation, permitted to obtain 
a preliminary yield of all the investigated varieties.  The highest yield in the second year after 
plantation registered the varieties Golden Reinders, Idared and Jonagored (10,00-11,60 t/ha). 
For the other varieties the registered yield was 4,80-9,40 t/ha. The lowest yield registered the 
variety Gloster – 4,80 t/ha with a reduced quantity of branches in the crown tree. 
 The investigations made demonstrate that in the second year after plantation, in the 
founded plantation with apple trees of “knip-baum” type, an approximate production 
registered the varieties Čampion 9,0 t/ha, Early Queen 9,40 t/ha, Golden Reinders 10,00 t/ha, 
Idared 10,08 t/ha and Jonagored 11,60 t/ha.     
 
CONCLUSIONS 
 
 On the basis of the researches made, resulted the following indices of the varieties on 
study: 
1. At the apple tree production with apple trees of “knip-baum” type of crown formed in 
the second field of the fruit nursery on the category of first quality, according to the SM-155 
standard, is referred to all the investigated varieties with the graft height of 166-189 cm, trunk 
diameter of 16,5-17,2 mm, quantity of sylleptic shoots of 4,5-11,0 pieces/tree and also their 
average length.   
2. The leaf surface depends directly on the biological features of the soil and in the first 
year of vegetation was 0,19-0,28 m2/tree, and the next year was 0,46-0,72 m2/tree. 
3. The number of formed bud-fruits on the “knip-baum” apple trees in the fruit nursery 
depends on the varieties under the study and constitutes 6,1-13,2 pieces/tree.   
4. The percentage of striking in the first year after plantation I the orchard was 99,7-100 
%. The average and summed length of annual branches depend on their quantities on the 
crown tree and the variety’s vigour of growing.   
5. The yield of 10 t/ha in the second year after plantation registered the varieties 
Čampion, Early Queen, Golden Reinders, Idared and Jonagored. For the varieties Gloster and 
Granny Smith the yield was lower and constituted 4,80 and respectively 6,40 t/ha. 
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